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(54) WAVELENGTH MULTIPLEX LIGHT TRANSMITTER DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain high stabilization by 
providing more than one branching filter branching arbitrary 
channels to respective channels having different wavelengths 
for branching and insertion from channels which are 
wavelength- multiplexed in an optical fiber transmission line and 
branching/insertion nodes and setting the light signal 
wavelength to be transmitted to RZ pulses. 
SOLUTION: A light transmission terminal station 1 converts 
transmission information by individual channels to be 
transmitted into light signals S-1 to S-N having the forms of RZ 
(return to zero) pulses from the light transmitters 2-1 to 2-n by 
individual channels. The light signals having the forms of the RZ 
pulses are transmitted by carriers made into the light beams of 
the wavelengths different in the respective channels. The light 
transmission signals (S-1 to S7N) by individual channels are 
wavelength-multiplexed by a synthesizer 3 in the light 
transmission terminal station 1. are amplified in an erbium dope 
optical fiber amplifier 4 in the terminal station 1 and are 
transmitted to nodes 6-1 to 6-n and a reception terminal 

station 7 through an optical fiber 5. The end station 7 branches and demodulates the wavelength 
multiplex light signal in the self-station and obtains an information signal. 
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(57) [gifi^l 

-C $ n S A D M y - K 4" X. 5 jfeft #a 

l-JSS#fi$tL^^-^ ^^-zi^A^ej^iiSro^-ir >'^-/^^^5)' 
|ft • #A (Add/Dlop Multiplexer :ADM) -f-Sfc*®^^ 

/K r 5> ife -r s iK s <t «• > ^ ^ -r 5 ^ 

iKSSr^tfADMy — K6-1. ~6-M ^m^^o 




1 

M<0'f--t>^-/iy^^t^ • ffA (Add/Drop Multiplexer :A 
■Gj||-|"S'tt#fiOHtrtE^^>'>:^{t^SrR Z (Return-to. Zer 

o:r2 ) y^/i^:^tvit:it^wmt-r^&S:^m^&m 
mm. 

ftfrlER Z /^/UJ^WJBtJt;!?;^?^-^*)^ r t Srltmt-rsaS 

^t^mmmi'i^^^x. 

i^^^mt/tm^^^mi^x^^^i^^/v-mz.^^ 

inm-r^'^m<Dm^^<juMt^-^:fSWf'<DR Z (Retum-t 
o.Zero:RZ ) ^-S/w:^ <!: tfcr i: ?:i|#ilSt-r5^5#m5t 

3fe 7 r f y<m<^^mmz)6n 5 f - ^ osi^^s p -o? 

P< P s 

Ps = (0. 7 7 6X^ Aeff | D | ) / ( jt^ n * ct 

o ) 
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(rcT?. A.fijSft. Aeff ii3t7r'r^«D||^=ir»f 

(Re turn— to — Zero :RZ) 

&m-r^±x(Dmm^</i-:^mwtLx^ ^m.±m<o^i. 

lo o o 1 1 
[0002] 

[0 0 0 3] ^LT. 3t7r-r/^ii*iSK>il*^c^¥v^, 

40 [0 0 0 41 Jif:iimir*JV>Tli, iSitiSJaSc 

3tei^il¥{m-5„ 1^^ 

[0 0 0 5] L-C^fflT-#5/ - Ki L 

eaiSSfl^, f^-r^^^^/K^^^H* • #A (Add/D 
rop Multiplexer ADM) ISngSrJ^O 
50 ADMy— KSr^ttSJ: 5l-UfcSEg^fi3tei^i^e 
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[0 0 0 6] ADM/-KI±> ±icjte«e»^4:^«5fc 

[000 7] ^K^Rt>'5>jS^ (IJtT. Z.nh^m^^\. 
^^■a-Sfe t U< «5J-fe-t-5fc«)(DA;^3K- H-b L< 

[0 0 0 8] tigoT. ei^!S>t'ir}f A^ttSADMy- 
[0 0 0 9] ^LT, ^55-!S^<7)#4^— hcD&ftiSiiiRf 
7- MZt6\,^X\-±. "2M+2" fi(^-&:«-aS^Sigf^iC« 

¥«iai§s«*i{iB^ / (2M+2) '''^ t^it), mm 

[0 0 10] -t-/it>*>, ^{kLfc«#Sr5t 

±fa^</t-;=^m^i: L-CJ*. NR 
Z (N o n — R e t u r m— t o — Z e r o : NR Z) 
y>Vu;^:Sr^ffli--5O:05^ii-rfcofc, rixfi. NRZ/^ 

[0 0 1 1] ^<Dtz^^ NRZ/Vu;^ro3t{t^S:^ffl-r 
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[0012] 

\^miim^\^i. 9 i-r-siSB] iji±ai'<fcj; 5 tc, tig 

10 eiHSStft^ADMy — Ktrlto^-g-. )tillHt^fflyro3feai 

[0013] oil?. 3feaSSt>'^^^fe^t02SftSi§1#14 
■(5i^8gt-^A$ixSADMy-K(0 

[0014] 1tfi{kf±^roii®i:, ttffisas^ro^ 
a. m^<r>im.^n7L^t \ ^-y v^/P^D^^fe • #Aa 
30 tgSrJtoADMy— K^Sreji^S^'ir, #«:{ixSiHtV 

/'<ev^. t^oT, ADMy-K<D^B^Srl£^^tg^iS^f 
[0 0 15] rw^?q(D^l(DBWi-t-5i::i 

ej^gS4'lc#A-C'#-5ADMy- K^Srli^JfeJ: ?) 

[0 0 161 ^7t, eillK±l-ADM/-Ky5S#l£b/i 

50 -rs^tft^^lgfctfc-i-r+^^/E^^T-Ji/iv^ *fc. ^ 



5 

[0 0 17] ^rT\ :L(D^m(r>'m2(DUifit-r^t^ 

lf#^?rJC£(f , iiim«&U'ii;^^{fc: drills r t i)-X'^ 5 
[0 0 181 

[0 0 19] *^c^ *^<^^2 W^eqiC#fc>SS?ft#fi 

v^/pxii, ^ro^^^.— T-^-tbyJSs 0%7feSST'fcSr i:^ 

[0 0 2 0] *^<^l|4(D^?qi''»t>5iKft#a3teiS 
S^gfi. aSft#S>tm-§-^ill^t-f-S7fei^miS^<!:, Sift 

$> 2) RZ (Return, to — Zero :R 
[0 0 2 1] >)s:!pro||5O^e^(:i^ipSSft0S3tej|^ 

P< P s 

fa 

Ps=(0. 7 7 Aeff JD|) / (7r=^n=^ c 
to ^ ) 

(m-C% A^iKft. Aeff Ji^t^r-f^^w^^b^TKif 

cl43tiS. to (4i<^^tt^*iT-fc5) ^rlSS-rSRZ 
(Re turn-to — Ze ro :RZ) /^/^;^^fflV^ 
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[00 2 2] :^m(om 6 <D^mimio^&^^s.^Bm 

[00 2 3] ^m<Dm 7 (D^mK^^t>^mA^M^^m 
10 mx$j^^yr-<''<:A>ib^x.hn^&mm^icMv. ^ 

[0024] z.(D3:o t£m^(D:^mm^. vt^. einw 

ffiCDr'i^^/l^X— iJ'^NRZ/^/l'^^'fllb, rcONR Z/>° 

/i';^T-f'-r >^->'^*fJ^?c>^gft^D^i||^S3teft^S:^ia LT 
vfctwS-s R z/</u;^(::^x.Tw<DR z>'-«/i';^T*^^ 

[0 0 2 5] NRZ^Vi-xii, R z>'^/w;^l::tfc'<T. W. 

ig^) (^igi§^>.il^&ft<^)^sft-f ix:i^e>^csaej^iS{i-ja 

t^iz^ <m\^X\<^tz. *;tNRZ/^V^;^(4. m-^^^ij© 
"1" wilttroft^JcJ: t). ^>!r/ilil<7)/^V^;^:e5;^^^Ei- 

30 (0 O 2 6] Lid^L. *^ro||l ro^l^lC^Jp-SaSft^ 

Jl^teit^ttT'llN R z /Vi'>^{r^x.-C R z ^Vu;^ ^ffl 
v^5<t5i-bTi/^S„ RZ^^Vi-;^}*, m^^^JcD "1" 

3fc;^^^' h/i':*5^'f LrvSo R Z^N°/u^f 14. rK)3t 

^m^^Mmz-ti: o iTc^^ictiv ^-c t . «8ii^^2Sft <t m 
[00 2 7] :^m(Dm 2 (D^mi^mt>^mM^m^i5im 

mmxfi.^ RZ/Vu;=^i: L-C:^Ji^^^V^>^^ffll,^S. RZ 
50 i:jJ5-C'i:6„ :^B-'^/u^l4;i!f'>^M^-«/u;5^, ^^^^<7r>V 
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[0 0 2 8] ::^m(Dm 3 (Dmmi^i^^i&m^A^Bm 

[0 0 2 9] *iS(D«4(7)^0>^tC#.^^iSg^m^ei^ 

[0 0 3 0] ^(Dfz.^^ W:^^<r>%y /i^^comM'^'t- 20 

[0 0 3 1] :^m(oms<D^m\cm^:^is,W:^mit^m 

RZy</u:^i^NRZy</u;^{:ii^^X. m^^<D%'7 ;u 30 
[0 0 3 2] ^m(Dm 6 (7)^?qir^t?^KS^S^ei* 

[0 0 3 3] tigoT. ^SS<^>&SRU^ 
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Bmmm^mmx^^. 

[0 0 3 4]. 

mm^mm't^x^icLfz.mxhKi. &.r. mm^mm 
[0 0 3 5] mii-^mi (oMci^m^^-rmfi^mx^^o 

EIlC^oV^T. l(i3ti^{tS^. 2-l'-2-N(i^^-r 

(lADMy - h\ 7 (i3t5{f ffl^. 8 n^m^^ 9-1 
9*i#^-y:/^/wSiJ(7)3tsms. lOfi^ny^^ 

10 0 3 6] 3^m^^isr*$>5)feiiimffi^ 1 itmm 

^2-1-2-N. ^JS^3. :x./utf^>J. K-:/7t>^r 
S2-I — 2-N(i. ^n^^tblf^ 5: R Z (Return to Z 

^^nrt^^-r^ii^Tt (cw3t) ^^^^(o^agcfct)^^^ 

r (7) R Z ^ co?K<^Sr}^o3fem-^t^T^i@ LTil|{t7fe 
[0 0 3 7] 'g^iS§§3(i. #3ti^ftS&2- l-2-N(0 

[0 0 3 8] ^^'r^^^Sf^. ^tm-^O^iiSST'foo 
60 ADMy— KB- i-^-e-Mli. ^:7r-<>'-<5t^J; 

[0 0 3 9] ADMy — K6 - 1 ---6 -M(^. 3i/VtfT> 

AK-:/3t:7r^>'<ii*iS§4. iSS^S^tffi ^S-^iSi" 

hmr^^n^o ^/utf ^^A.K-^^:7r-<^^tlBi|©§§4(i 

ADMy-K6-l'-6-Mffli:LTIiAPffl1b^J: 
U^WPffl/i^^n^nfci?. APfflfiADMy- K6- 1 

5o ADM/- K6- l*-6-Mffl(^^?SS3(iAPffi 
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• #A • i^ife-rs^tg^l^ojgi^;^^' s/^-efc 19 , AD 
M/ — K6- 1 ~6 -Mffl(0^jgES3{±r(D:J' t3;^=ij^ 

[0 0 4 0] 3tSft*S^7(±, *ffiW^{t^-C'fc ►) . ^ 
/Ut*r>-6, K-7'^7ri'^-<itti^4. 8 fc" <t 

>^-/l'm<D^^mm 9-l~9-N9 S:«;t-CV^ 

^ 4 tteiiK-efo 5 7t 7 T 5 re $ # fc jfe 

jS§§8«. r.wiSi|e^ixfc3tm-§^S:#l^ill!S3fem^»(c 
55-{t^tO-efc>9, JtS:ftll9-l~9-N9(4, 

[004 1] #)t-&JSI§3fi«-^-y'>'^/l'&J(DA 

m^-^-^^Lx^&^m^m^-t i^xm^^^mt^^m 

ti-t^m^tvxh'o. ^5^iS§§8(i=&^-r>-t^ 

jSft#^s*«^^. mmm^^mi,^'A^L.x^(Di^^n 

[0 0 4 2] rwJ: 5'ifll^(^*->;=^-rAtt, 

=S-^-r >'^vWgiJC03feilimSS 2-l~2-NJ;t), RZv< 
yU^^cDJI^^^C^i^o^m^S- l~S-N(C^J^U, RZ 

f — ASrRZ (Returnto Zero)/^/t':^(75J^4;>tlC/-?/P;n^ 

m^ti-?>:itX'mm.-r^o 
[004 31 :inh^^^>^j\-m<D^mmm^- {«-^ 
■y >^^wcD^m-^s - 1 ~s-N) (i^iiimss^ 1 i^co 

X'^m^iXtzWt. ■eillaS-r?fo53t:7 7'^y<5S:^LTA 
DMy- K6- l~6-M^U53tSftSS^7^iejS^ 

[0 0 4 4] 3tS^tS^7(r^a^^-t:(i. es^^nrtfc 
Ttm, g^[^ro^5'!S§g8T'#iggS(^^^&LT, 
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fC^«3fcS{tlS 9 - 1 ~ 9 - N T'gm L. tf ffim-^lr^iH 

[0 0 4 5] Bm^x'^^^7 r ^< 5 (om^'pmicm 

B^ti:/tADM/- K6- 1 ~6 -Mli, 
^Mz^&-t^'^&^8 t. m^^^^ • If A • 
10 [0 0 4 6] ^L-C. *:X;^xAT'(l-g-5>!S^ (-^iSlg 

^^^ffl^^fcfllBK©t><^3" "T u-i'^&8g*&^- (a r 

ray waveguidegrating) ^f^\/^tz. 
[0 0 4 7] wr.-C\ ADM/— K{±^-\'>'^/K^)i>ll^ 

, ■n?^t:'nomm^Wtz.^xh^:it i)-hm'^. a dm 
y — Krt{ri±> >*>'KD^iiS • If AS:^ife-T?# 5 J: 
5l::-1-5fc45{c. -&:«-iS§^{±55-J6ffli:^tSfflco>Pt-C'ffA 

A;'3LT-^&^-ar5filfigt,nrtg-Cfci3. ti^oT. roi 

M/ — KW^ffl t,%x. b^x-5„ 
[0 0 4 8] r(Dj;5l^-g-5J-!S^(-tt. 1^>!r^£@^CDt 

30 t>«jjs#<, ?eor. (^iSS3*3j;t>'^>JSS 
8 ) (75jSSi8ili|*t*ir LTI4I2I 2 ClTp-r J: 5 ^i&S-S 

[0 0 4 9] iSfeic, rcDjSS^S^eill^Bt^dSJtSJt 

#f^^:/-t>/K^ei|t-jS*^ 1 o [G b/s] (^;^t*-> 
i:L. -eur. eiHSSI^t-JiADMy— K(i9 
ffilfA^n-Cfc-'?. hO^i^'ttSig^^ 
imi>>Q. 4 [nm] T'fcS t.«i: LTlji?g-rS„ 

40 [ 0 0 5 0 ] r r. x\-i%m\t^<on^%m^m^iBLxy^-^ 
[0 0 5 1] fab, 3t7r-<'/<ii*i^4(c*jitsi^»c 

<K>^mmt3 dB:^ y hyi-7mi^^7 . 5 [GHz] W 
50 [00 5 2] 3fei!¥.<^iSSS0«-^»jK§ff<^jSiS'f''C-^)SS<^ 
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^ A ADM ^m(D&^ X i.D;65-f tt-c V ^ ^ ^ 
[00 5 3] ±Mmm^'L-1^^x^u^, Kn-t^^m 

I ) <hL. r(7:>iSS-mA A;55 0. 0 [nm] T^fe^ 
:^^{^iBtt § R Z ^<;u:^(D^it^(DT >^<^ — > t 

h/u-^mat-. iSfi-rtiA A;^5o. i [n 

0. 16 [nm] r*fe6^'g'EC^ott6RZv^/U^(D^^t 

-To ^j;^^^ r rr^oR z/^vu:^i^;trt^>^^-c^fit^itis 3 
0 Cp s] i: Lfco 

[0 0 5 4] ^fc. :Lfhht<Dm^(Dfzmz.^ iSft-fix 

A A= I Aadm -Ald U^O. O [nm] O^-g^i^^Jit 
5NR Z^</u;:^(O^m0#c?^T-</^i^ — h/i^ 
S:Bl6t-. ^LT. iSg-fn A 1 0 . 1 [nm] 

^ t^io tt ^ N R z /-^/i^ >^ osft r >r ^ — i 3t ^ 

[0 0 5 5] NR Z/^V^>^^^Jl^^i:, ia6^^S<tAA 
= 0. 0 [nm] (-r/cCt?%. OS^. 

(a) cOT-f^'^^ — Xij£<BBP LT*3i9. (b) tC^ 
-r7\f:^-<^ h/Ki4'>ll>j^iS^E'^LT± 8 [GHz] 

= 0. 1 [nm] O^-^, (a ) -(?:»r^^'?iS^ — >^fip^itg 
(::$l^^o/cMq (b) \^7f^'r%:^^^ 

'L^j^^s«fc^c^LT ffl!it'6 [GHz] n^<Dmm 

"H-" mijtrfi2 6 [GHz] S«(0$SiaT% 

[0 0 5 6] -t^tct?"^^ N R Z lae:^)^ 
AA-0. 0 [nm] {'1rfi:t>^. iSS-fixML) 

[0 0 5 7] ^fc. mit^^. AA = 0. 1 [nm] tC 

ia^(iL-Cl^/^l^:^5NRZ/^/U>?.c0^^tr:fc 
l^TAA = 0, 16 Inm'] o:>0k{^X*<D^m^^^tT 

[0 0 5 81 —p. RZy</u:^(om'^n^ ia3Sr^5 
t\ M = 0. O [nm] (-T^fc^^*?. U) 

(b) tc^-r5t:^-<^ h/Ht4»'b«^Sifctw^LT± 1 4 

[GHz] sS(7)^ia-c&:&*i-i'pco^K/^5>^;65a 
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[0 0 5 9] Sfc. |§|4^;^6<J:. AA = 0. 1 [n 
m] <Dm^. (a) <Dr^y<^ — >n&<m'^LX:t5 
(b) tc^-r5t^^^ h/^li'^'iL^i^^m{->E*LT 
:&f^tC6 [GHz] 5gS<^t5ffl. " + " ^rfp]{C2 
2 [GHz] S*(D*5ia{;^v:7 h-r^-t^cDcD, 

(iH- 1 O [GH z] co^aetcSi^t:'— ^(^^(t:);^^^^? 

10 [00 6 0] AA = 0. 16 [nm] X^^m^ 

^^^t. (a) (7)r>r/<:$^-:x(ifi^^. JE<mPLT 

^b^f?. (b) ic^-r^t;;^-^^ m 

mc^-^Xi.^0h(O(D, ^i^tl.X A 1 = 0. 1 [n 
m] (Dm^<DmVt^MML^tiX^^^^^^t^J:^. 

0 [GHz] <DiiLm\^B:X\:l^—^<Di,<Df)mpn. f&li 

[0 0 6 1] 'r^^t:>^. RZ^</U::^(Dm^l^. HI 3 (C^ 
AA = 0. 0 [nm] (-T^cCt^"^. 

<t75^^RZ^-^/u;^(iNRZ/>/Ux^t::lt-<T. J:«9*^*g 

(let 19 ^< <7)ADMy — K^lf A^tg-efc6:ii:;65t>;^^ 

[0 0 6 2] ^fcia4. mSlCTjk^ti^^^K^ RZy< 
/U;^(^:^^fi:A A = 0. 1 [nm] , 0. 16 [nm] 
30 \-:}6\^^X hr^ y<i^ — >t^^^ <m\^^X:$S^ , ^^^-T^ 

^i&M^^^(Dmm\^'N R z {cit^x^m 

\z4^^\^^-tt^t>:^^^o RZ^NVu>^fiNR 

s^^'b. ±t<m^ux^^:itm^z.^. 

[0 0 6 3] Z(DXo{C^ l|l(7?ftft:0iJtC7j^-rScS^® 

40 mm^</u:^m^xmm\^x^mit\^. mhtitz^M^m 

i^^c^ol^T. >Si^-r5tW^OBuIS/>Vu;^{t-^^R Z^^V^ 
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[0 0 6 4] ^^^fflV^P>ttTV^/cNR Z^>Vl->^li. RZ 

^n^mM^^ti.xmmt*^±^<m.ti^o ^r^. nr 

xh^Xo^J^^<^^:^i&MxhoX. "T—^^mi^ "1" 
\^J.9\'(D^Wi\± "0" ^S:^L-Cl^^?l^^(7:>/^/w>^T-fci9. 

_ [0 0 6 5] ^^{znLx. z,(Dmi(DM.mi\zmt^^ 

/Co RZ/>Vu>^fi. t*#tf 5/ N "1" XU^^^-^mt^ 

-^t (^/cfl "1" i: "0" (Dn^-:^mti^m\:i'tn'^*n 

m<D "1" <D'^m<Dt^m\zxib'r^</i^:^mwt'^xm\:. 
NR z/'^/w;^tcit-<T^;^-<^ h/u^J'^t^^^js:;^^ 

loo 6 6] R Zz-^/WJ^T'l^. Z.<Dyt:^^i^ h/i^CO^^ 

MmAzf£ofzm^\z:^\^^xh. mmf&^^tm^'O^mM 
mmmm^xh^i&M^z:}an^:^-<t^ h/um^:^mmc 
mm^tifj:\^'m^. ^m.^m^t^ n r z ^^vu;^ \^ ^mm 

ti.^ r cb: d J: ^ /NVU'^iligo/^;;^^ 19 ti^WCh^ft^^X. 
[0 0 6 7] fr^>;i{c, *eiit:::R Z^^/u^^^^ffli-'S* 

6 <t 
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[0 0 6 8] JL^_b^^. ADMy — KSreiHSgcf^PBltC^ 
]^(cRZ^<yu;;^^^ffl-r^<L:V^9/c(tT*(i. S^cd 

[00 6 91 2 s 2 (D^mA^mn-t 

10 i<DM.{^mtmmt-r^. m2(DMcmm. m\^^^Rz 

[0 0 7 0] RZ/'^/u;^(^?i^t^<i: LT. :^^:^mx^m 

d^tsao [ps], 2 0 [ps] t:^mxy^=i>—'r^i^t 

5 0%. 3 0% (AZ:-^±;65t9^ ^:£•^T;65t9>^^— :^i 5 

20 [00 7 1] ;$:aft:9^*J-Cf^. V . ^i:■feT;^^^ ^ 

h(D:$^-ri=s;=<^n :y h 2 0%tIcoitS'i^F^«t::^o-C#f> 
"1" . "O" u^ju^^y^iy^/u ( [dB] ) -C* 
[0 0 7 2] R z/nVi-;=^co^^. mstc^^tt^ ct 5 

30 ^\^^:zt:^^t>:^^^o $^\zmCMikX^^:^^:^M^</3^ 
[00 7 3] ^fc. t 

^c:^ov^T^l. ":S^?i^>'^vuy^." (o-)5i:i^%y^^^ h/i-^ 
40 [0 0 7 4] i^i^T. 0 9^c:5■?f?^■^v^:^^c^ov^T. jj^-t 
xn^:f5%(D^r^:^^—-:/2 0%\z\t^X. ^SftTtLt^ 

[0 0 7 5] 0^19, ytm^-^m^-r^ytmmmzi^x 

50 "r^itS 0%^m<D ":S-?f?>^Vu;=;" S:ffiV^^co;^?g:i.\ 
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[0 0 7 6] :i(D^oli^m2<DMrf^&n^^^i^^&&^A 

^^mmmx-i^. m i r z />vu;^ t lt 

J: 9(^Lfcr <Jr^4#}a^ LTi^^o RZ 

[0 0 7 7] ^2o^»0ij{c^^ss?ft#a^e 

[0 0 7 8]t^§oT. R Z^-^VU>^.<t LTy^^— ^-Yit 5 

mit ^ H ^ ^ <!: #^-5 J:. 9 6 o 
[0 0 7 9] ]^_hft. ADMy-'h^^Gm^^mii:!^ 
Wc. WAX^^^o^z-t^^mxh^tcidK ADMy- 

5 tee j^gg il A D M y — K;65#^t L V ^ v-;^ -7^ A (D:^ 

mt i.xmmi-^o 

[0 0 8 0] (II 3 (DMrWm) mi o{cm3 <o^{^m(D 

if'RnoADMy— K6- 1 — *:7t-<^-<1^I 



(9) WmW- 10-164019 

[00 8 1] r(7)<t 9^cefi?^^C4ol^T3tillm^ffi^l.-C 
1 1 t::^$tv6;^?i5(ORZ/NVu><.T*fcS3tm-^S- 1, 

10 jssg^a^n. 3tismffi^irt(D7t:7r-r^<iSi|gS4<sr 

eillSST'foSpt:7r-r^<5S::^^LT^S^tiffi^7 

[0 0 8 2] ||3(0*ft:^||^ci3^^T. ^^-y ^^-^^yKT^^t 
1 0 [Gb/s] <!rL. -^^^^3 0^ 
h(0 3 d Bgig^^ipgSrO. 2 5 .[nm] ct-T^o 
^3fem^S-l, ^S-NCD&m-^^ ^^§^3(D^n^— 
h<Dmiii^^L-^m:^^^'^X^mmm^tc^:^K 
*^{bt>L<(i^&l&3*5i:tJ3fej|^{t|g2-l, -2- 

;^f^(D^-r>^vM;i*3V^T'g^JKS§3(DA;'j^^ 

[0 0 8 3] ^Jx.li. f^-^-^-^vl-L (1 ^L^N) diu 
0. 2 5 [nm] (D^^M-mr^^Ctz t ^ . *^WtrJ: 

s R z /nvu^ I ^/c:®'a^^c*5 ft 5 7t ^ r ^-^ A 
#tB#<^r-r^^'^->$:. Ell 2 (a) tc^L. 
30 ^(DtzMc, ^^C^^t•T?NRZ/^v^;^^fflv^fcS'g't;::$D" 
»tS3e::7r-f'^'<A#t^or^^'?^->>S:EIl 2 (b) 

[0 0 8 4] mi 2 J: 5t-> :^m(r>RZy</u 

40 [0 0 8 5] ^<Dfz!^^ ^MRV^^^f&^<D^&i^^(D 

^^'^&\mi^xmi.\^^^i^t^-*^^mt^tL^ mm<D±m{:i 

R z ^nVu;?<. Srffl V ^ S J: 5 5 r i T% ^MRlf^^j^ 
[0 0 8 6] J;^±. ll3cos^«c^iJ(:H^;bSiKB#fi3te 

50 mmmxn. mm^^itziBm-r^mt^'mm^cit^^ ^ 
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[0 0 8 7] ;^?f^ORZ/^/^^^^NRZ/^V^^2^0?;;^/»? 
[0 0 8 8] t^foT. -eaiSSJiClADMy— K;dS#^£L 

[0 0 8 9] eA_bfi;^?l^coRZ/^/p;^>£:fflv>^ J: 9f-L 

[0 0 9 0] (ii4(?:)afls^ri) d^\cmA<DM.wm^mm 

5ffl«tC:foV>T. RZy</U^tl.Xi&l^mi^:^>E,^B(D 
?i^(DR.Z^<yU;=?.(l, NRZ/</l-^{rJt-<T. 

[0 0 9 1] mm^mm-r^a m4<DM.{^M{:::^\^^xm 

y- K6- i-e-M^, ^:7r-f ^<±ii|isg^4fcgt^ 
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xTEli 0£Dia<i«^L/c«^yT*fc^o ^/c. r^r-ft^ 

^■(Dj&mmmt.m 1 3K7n$ti^^m^if^2 o [p s] 

(D^^^y^Ti^]) ^y^'^:^> h (JL^T. s e c h) m<DRZ 

[0 0 9 2] ^^m3(D^X:hn^— h(D3 dSm 

m^mM^O, 2 5 [nm] ^ LT. H 3 <^:^»^^JOf^ 

^ 5=- > ^> /Kc V ^S^^ 3 ( r *5 6 -^t <7) -r 

#y :y ^■t;^7> hJi^<^R Z-'^V^J?;4:fflV^:rc^'&•T*<Dg^t 
^{lijt^ jbMt ^ T-r-^-^/^-T^ >r N R Z ^ffl V >fc: 
^'g^-eo-e;t^i:ltiS^LT[lll 4t-^-ro EI 1 4 (a) 

h (sech) lf^(DR Z y<Ji^:^^ 
m\^^fzm'B^(DT4^^/\^'r^^ El 14 (b) ;O^NRZ/N' 

[0 0 9 3] lai 40#tift^;6^^:b;^^5ct se 
c hM<DRZy</u:^nNRZy</u:^\c]:t^X^ jS-^-tti 

[00 94] t:i^X\ L. F. Mol lenauer 
^(^^ "T he si iding— frequency 
guiding filterran improv 
edform of soliton fitter 
control"^ Opt. Lett. 17, p 
p. 1575-157 7, 1 9 9 2 ^^:^o^/^T. -Gil^SS 

<yy h>Bm^^mi.x\^^^o rrr^yy hi^ti^. 

lO 0 9 5] :z(D:Xm\^X^t. ^RZy</u:;^(D!^^tj: 
^—^Xh^ " s e c hJi^z-^/u;^ (y^4 yi^^^ 

M^Bmrnmi^i^mi^xi^y h^'^xi,. yty</u:KCDm 
yty T ^<(D^mM^i^xh^SE.iiLmw^mm^^ 

mm 1.x ^ s e c h?K/^V^>^^S«?|^^L^^tTV^<^|# 
[0 0 9 6] :i(Dm^<DM:i^M{cfr^-t^'&^m^Bmm 

3feft * ^ <7)^ S ^ > ^^/UtD^i^ ttIRT ^ ^ tulE/^Vu 
:^iW^t LX. sec h?l^^c??J:9?iH:ft?l^cORZ^'^yu 

50 i^^mtzLX^^ti:^^s e c h J: 5 ^c?H^?l^<^)R Z 
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[0 0 9 7] ^LT. *::irfls0iJJ::i:;fT.t^. $fe^«<7)7t:7 

10 0 9 8] J[^±. ^5(^Aft:W:i^t>SJ^g^S7fe^ 

T*^'5®^^-:fcv^Tx Hift?i^c7:>R Z/^Vw>^fiNRZ^^Vu 
[0 0 9 9] mmm'^'L^ikS:t%m.<Dmm^^^-i^^ 

10 10 0] {m^<D^m^\) m5^D^^*:M^CjoV^T 

xn. ^x(Di^m-r^^m^'i&m\::^m.'^m(D^\^\^^yt 30 
y^m'^t \^x^m±^<Dmi'\^^^^<yi^:^i:m\^^^>fzi5b<7) 

[0101] r<^J: ^J^f^. yt^</Uy^(D 

mit:^^^y hcD&mxin^-^&^-t^p PM (Pu 1 s 

e— Code— Modu 1 a t i on : PPM) f?-^;^^ 

r^x^^o 

[0 10 2] *fc. mi 5\:i7fk^fh^xo\c, 40 
r-mt-t=btt. 0*19 "0" — "1" . tL<(i 
"1" "0" <Dt^. ^'^^(oy^uy vmx<r>^m.^^-^ 

[0 10 3] ±ai<^<t 5^ce??-^^igffl^n7t*jS5^S 
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[0 10 4] i^±. ^5O^*^0iJ{r#^5iKft#fi^f5 

m^\^. ±x<oB.m-f^%\^%WLB\^^^m^ iM--<o 
J^^^^NRz/^v^>^^ffl^^fc^^^i. m-^^?ijco "i" £d 

[0 10 5] L;6^t. if-'m^o:>^^m\:i^.t>^m^\\L^ 

x^%mm.^^n^x^^^o\^f^^o 
[0106] (^6 (DW^^m) m-w, 6 (o^w^m^mm 

\z,^\^x. ^{t^mi^j^^<omm^m\}iWi^x^^(D 

mm\%\^fsi\^^. tcfiL^ Bm^x^^ytyT^^<5^m 

1 8 p s/nm/km^RFOii^^^tfi:^r^ 
^•<<!:L. -jSiHSS^'t^lADMy— K6-l'-6-M;65 5 o 

[0 10 7] rc?)ft^eiJ{Ciol^-Cfi. S:^tiffi^7^wjoV^ 

[0108] ^^-r 1 --N(D^m^(D&mMm^ 

2. 5Gb/si:L. -g^5>SScO^;1^— Nc7)3 d BSig 
^il^ilg.^0. Anrnt-t^o ^nrT*. ^-^>;t^/UL (1 

&S:t(Dm{:L. O. 1 5 nm(D^KS-rtLS:*l:/c<!:■t- 
= 7^L. 5m5ffi^7lrJfA^n^5>SS:ffi^^l 1 

1 8 p s/nm/kmX (5 0X8) k 
Tn^mm-r^fzib^C^ - 72OOP s/nm(7)55^®C^l# 

[0 109] :i(0<!:^. :^^m\^X^:^M(DR zy</i^^ 

(•7^^-7^>f lt5 0%. ;^n-^i5%) Srffll^fc:^'^^ 

iScMtr^LT. NRZ/^V^^^ffl^^fc:^^i:itt^^LTEl 
1 7 t::7j^-r. 

[0 110] -fTl'IftqqLfc^^iT^^stT^ftffieij^-eo 
|gL;<i^^. R Z^^V^><.^iaSg-rmc>E^LT. NRZ^N'/u 
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Z ^-^yu:^ fi N R Z /^V^;^ H:'<T{t ^^^^5i£ V ft, 
[0 111] -tUi^i^i^/Js^^tfcv'T' h:7:r-i'/^(DJ: 5 

[0 1 1 2] L*>L. *^?^(D^6®^fl£^i|(7?J; 

[0 113] ^Lx^nmmi:-r^^tx\ rz^^/u;^ 
[0 114] rr-c, :i?:mm<Dm7<DM,mt\ti.x^ ^ 

ADM/ — KfCfcVNTx ^COADM/— KtwM-S^TO 

[0 115] 01 8(w|g7ro*{*:^iJcDli^l21^7j^-r„ i 
(Om^l>Ci3\,^X. ADMy- K6- 1~6-M, XO^S 
WSffi^7«i!1.(^«fi)c(il211 i:l5]^T?fcS<DT% miX'<D 

V\ ^fc, El 1 8««fi5ciCt5VNTtlil 1 6cD«^igi|^ 
ea^^-C-fcS*7r'i'^^5SrPiaa^S5:+ 1 8 p s 

ADM/ — K6 - 1 ~6 -M;4S5 0 k mFslPST-if A^ix 

[0116] # ADMy — K 6 - 1 ~ 6 -MJ^tJ«Sft« 
^7iclaVN-c, 3t5}-jSSi8romI(c3fe7r'r^-<5WlfjtA 

Sr2. 5G b/s t -&:5)-JS^co=S->-J^— d 
ia^^tl^O. 4nmi:-r-5„ 

[0 117] r::T\ "f-^y^-zuL (i^l^n) {r*3 

0. 1 5 nm(Oi&S:-rtli:±C-ftt-r^o *fc> (silSS 
't'l-Jf A^iJxTI^N-SADMy — K^S-M= 1 0 i A 
D M / - K 6 - 1 ~ 6 -M^ f Sftffi^ 7 {Cffl A ^ 5 
^^ifcMfK^l ItciJVNTfi, j|im^n-C#t3tlt^?J5A 
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nm/kmX 5 0 kmSrtt^-f"Sfcfcl', - 90 0 ps 

[0 118] :i(Dt^. ^mmii^^^:^l^<^RZy</}^:^ 
(T^^—r^ltS 0%. :5^ci— 7°15%) {r^JV^T, 

«iW{ciiiiL:tADMy-KmM{c*tL-c. mmmcm 

)S£t55-«fc+0. 4 p s/nm/km^}$o5J-fCv':7 h7 
r'<^< (DSF) S:fflV>fc®-^i:Jt6?LTIlI 1 9{^jj^' 
10 -To 

[o 1 1 9] nil 9f)>ht>i>-^x^K. ^m<o&Mt^ 

V t) > =& A DM / — K 6 - 1 ~ 6 -M^O'§:{t4g^ 7 

20 ai:^BLT^iS^tgr-&5o 

[0 12 0] 

[^e^i^«!i*] «±> PiELfcJ; 5 ADM 

S-rtti::: J; 5 Sr* b < fgigT' S J: 5 /.c 

(r»A ADMy — micit^tj L.fc3iiffilt(7>3fe^ 
ill8S4'(c#A^tg'iADMy - mtli^-r r i: /4S-e# 
[0 12 1] *ytig^*iSg^fi3teill(-*3VNr. -Isi^ 
■5^m-^»-R Z^>Vu>^S:fflVNS, t L< (*¥-ffi^i|«<D^ 

40 [0 12 2] )ik±.(D:Ltf}^h. tftm.<r>m^TSi.xy-^^m.^ 

iii^^T-fct), ADM/- K^'bffi^a:#^<^fAr• 
[l§iffi(^)fiS*/iiftB«l 

[mi] ^^mi:mm-t^tz.^(omx'^r>x. i^mmn 
m. 

50 [1212] Si§*it#t4S:jj^Lfcig, 



(13) 



l^m^l 0-164019 



23 

[0 3] ^mM^m.m't^rzi^<Dmx*h-:>x. :^mn<D 

0. 0 [nm] (Ot^(DT-{ y<^ — :yt^y^^^ hJl-^ 

0. 1 [nm] <Dt^<DT^^<i^ — >'tyt^^^ 
[El 5] *M0>g^Ift0>q-f S7tii^(D0T*fcoT. :^^m<D 
0. 16 lnm^(Dt^<DT4^<^ — >t^:^^<^hJU 

ime] ^mm(Ditmmmii:im^^^fzisb<Dmxh^x. 

m^z^:^ xmrn-r^ N R z y^/u::^ {z^ tt 5 

0. 0 [nm] <Dt^<DT4^<'^ — >t^:^^i^h/U^ 

[1117] ^mm(DitmmM{zm\^^^fzi^<Dmx^r>x. 

0. 1 [nm] <7)^#C0r-r^'-':?^ — h/U^J- 
^^TFLfcUlo 
[E18] *^0>^1^g^0.^^5fca6<^lliT'fcor. 

IS 1 RXfm 2 (DM:t^m{Z^\^^X. R Z /^/UX tNRZy< 

/Ut" >r 1#ti iJi -r 5 Ho 
[[1191 *^P^^Ift?q-r^yhib<7)0T*fooT. 

^ i^ffl L /c:®'^' *5 5 KS-f ^t:: >ct-r 5 r -I- 
^4^tt^lftP^-t-^illo 

[mi 0] *:^PJ5rl^0^-f5fci6(^|llT*feo-C. 
[mill *:^W?rIJ^0>^-r5yci*!)COlllT'foo-C. 

(Dii 3 (D^^^mx^m-^^ -Ji'B R z ^^vu;^ (om ^^-^ 

[mi 2] *:^P^^Ift0>q^5fcJ6(7)[llT*fooT. if^^Wi 
<Dm3<DMc^mXh^:^mRZy</u::^(Dm^t. NRZ 
/'?yU>!.(^)m^{C:tot-t5?SS-rtV0, 2 5 [nm] (D t ^ 

[mis] :^mmi:mm'r^fz.isb(Dmxh^x^ 
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(Dm4(D^^mxmm't^^^^ ^<yf-v iy^^:^> hmR 
[mi 4] :^^m^mM-r^tcisb<Dmx^^x^ ^mm 
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Mo 
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